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In the previous study [1] of various kinematic 
dynamo models, we realized that there is a ten-
dency that as the helicity ( v · V x v) of the 
fluid motion becomes larger the dynamo can be 
maintained with lesser kinetic energy (Figure 
1 ). It is well known that the a-effect, which 
is essential in maintaining the self-exciting dy-
namo, is related to the helicity of the turbulent 
motion, but it was not known if the helicity of 
the large scale motion can also enhance the pos-
sibility of dynamo action. We therefore tried to 
clarify this effect by using velocity fields which 
are quite similar and yet associated with quite 
different helicities. 
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Fig. 1. The relation between helicity and the 
critical magnetic Reynolds number of laminar 
dynamo models. 
The Beltrami flow satisfies the relation \7 x 
u == .Au. In this flow, the vorticity (V x u) is 
everywhere parallel to the velocity, and their ra-
tio is a constant. Thus it is a flow which can 
attain the largest helicity among a certain class 
of flows. Pekeris et al. [2] studied the dynamo 
action of Beltrami flow using the s~c + t~c com-
s~c == V x \7 x [rj2(.\r)P2(cosB) cos 2¢] (1) 
t~c == \7 x [.Arj2(.\r)P2 (cosB) cos2¢] (2) 
are the poloidal and toroidal components of the 
velocity. 
To see the effect of helicity, we modified the 
above velocity field to the form s~c + t~c cos 'ljJ + 
t~8 sin 'ljJ where t~s has the form in (2) with 
cos 2¢ replaced by sin 2¢ and 'ljJ indicate the 
phase angle between the poloidal and toroidal 
components. With this choice, the total helicity 
of the fluid motion changes from the maximum 
at 'ljJ == 0 to zero at 'ljJ == 90°. 
The results are shown in Figure 2, which 
clearly demonstrates that the anticipated ten-
dency of the control by helicity is real [3]. So 
the helicity is not only required for the turbulent 
dynamos, but is also an important parameter in 
the dynamos with large scale motions. 
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Fig. 2. Helicity control of critical Reynolds 
number for dipole (triangles) and quadrupole 
(diamonds) solutions. 
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